Chymase-like angiotensin II-generating activity in end-stage human autosomal dominant polycystic kidney disease.
Autosomal dominant polycystic kidney disease (ADPKD) is characterized by exuberant inflammation and fibrosis, a process believed to contribute to progressive loss of normal renal function. Despite early-onset hypertension and intrarenal renin/angiotensin II (AngII) activation, angiotensin-converting enzyme (ACE) inhibition does not consistently confer renal protection in ADPKD. The hypothesis was that mast cells within the inflammatory interstitium release chymase, an enzyme capable of efficient conversion of AngI to AngII, providing an ACE-independent route of AngII generation. End-stage ADPKD renal tissue extracts and cyst fluids were assayed for time-dependent, chymostatin-inhibitable conversion of (125)I-AngI to (125)I-AngII under conditions of ACE and aminopeptidase inhibition by means of HPLC. Thirteen of 14 ADPKD kidney extracts exhibited chymase-like AngII-generating capacity; calculated initial reaction rates averaged 3.9 +/- 2.9 fmol AngII/min/ micro g protein with a mean maximal conversion of 55% +/- 30% of added substrate. AngII-generating activity was both protein and substrate dependent. All five cyst fluid samples were negative. Chymase-like activity was detectable in only three of six non-ADPKD kidney extracts. Immunoreactive chymase protein was present in/around mast cells within the fibrotic renal interstitium in all samples. Findings demonstrate for the first time the presence of mast cells, mast cell-associated immunoreactive chymase protein, and chymase-like AngII generating capacity in ADPKD cystic kidneys. Results support the potential for ACE-independent AngII generation and for mast cell-initiated inflammatory processes in ADPKD, each with therapeutic implications for ADPKD renal progression.